cytokinins and ethylene. Increased auxin levels have been reported in plants infected with some phytopathogens such as A. tumefaciens (causing crown gall), Ustilago maydis (causing corn smut), and Fusarium oxysporum f. cubense (causing banana wilt) (Agrios, 2005). These increases in growth regulators could be attributed to direct production by the pathogens, interference with the plant regulatory system or inhibition of enzymes such as IAA oxidase by the pathogens (Agrios, 2005). The foolish seedling disease of rice, in which rice seedlings infected with the fungus Gibberella fujikuroi grow rapidly and become abnormally taller than the healthy plant could be attributed to a considerable extent, to the gibberellin secreted by the pathogen (Agrios, 2005). Ethylene is produced by several plant pathogenic fungi and bacteria such as Ralstonia solanacearum (Agrios, 2005). Infection by phytopathogens using physical and biochemical weapons is aided by the inability of the host plants to recognize the presence of pathogen-associated molecular patterns (PAMPs). PAMPs are structures that are conserved over an evolutionary period and also give the organism an adaptive advantage (Boyd et al., 2018). These structures are also referred to as microbe-associated molecular patterns (MAMP) because they could be inherent in non-pathogenic microbe. Examples of PAMPs include bacterial flagellin, bacterial elongation factor (EFTu), glucans and glycoproteins from oomycetes, chitin from fungal cell wall, lipopolysaccharides of gram-negative bacteria and cold shock proteins, with the latter two known as orphan PAMPs (Boyd et al., 2018) Some PAMPs are able to suppress defence response in the host plant, for example, lipopolysaccharide (LPS) suppresses plant defence by chelating calcium (Ca 2+ ) ions which plays a very important role in host plant defence and signal transduction (Newman et al., 2007).
Plant counter attack: Development of PAMP-triggered immunity (PTI)
In a counter attack, host plants have developed receptors known as pattern recognition receptors (PRRs) localized in the plasma membrane to recognize or perceive the presence of PAMPs in order to activate a defence response (Couto and Zipfel, 2016). Examples of PRRs include flagellin sensitive 2 (FLS2), elongation factor receptor (EFR), chitin elicitor binding protein and glucan binding protein which recognize a conserved epitope of flagellin (flg22), bacterial elongation factor (EF-Tu), chitin and glucan respectively (Zhang and Zhou, 2010). The first two are Leucine-Rich-Repeat (LRR) receptor-like kinases that are capable of auto phosphorylation (Zhang and Zhou, 2010). Plants possessing the appropriate PRR are able to detect the presence of the pathogen at very low concentrations (Boller and Felix, 2009). Recognition of PAMPs serves as an early system warning for the presence of a potential pathogen and it is followed by the activation of a form of immunity known as PAMP-triggered immunity (PTI). PTI is the first line of innate immunity in the host plant defence that is activated following PAMP or pathogen perception and it is also known as basal resistance 
Pathogen attack: Evolution of secretion systems and effectors to suppress PAMP-triggered immunity
As the "arms race" continued, successful pathogens have evolved secretion systems and effector proteins to suppress PTI, thus leading to effector-triggered susceptibility in the host plant (Henry et al., 2012). Examples of phytopathogens that use this strategy to infect the host plant include Pseudomonas syringae pv lycopercisi and Agrobacterium tumefaciens. There are four basic types of secretion pathways, which include type I, II, III and IV. Type I and II pathways secrete effector proteins to the host extracellular space, whereas type III and IV pathways can deliver effectors directly into host cell (Bhat and Shahnaz, 2014). With the aid of the latter two pathways, phytopathogens are able to deliver all the aforementioned biochemical weapons into the host plant to cause a disease condition. The type III secretion system (TTSS) in phytopathogenic bacteria is encoded by the hrp genes (hypersensitive response and pathogenicity genes) and it is the most studied because of its importance in pathogenicity (Wei and Collmer, 2017). The secretion via this pathway is a one step process with no intermediary in the periplasm. Examples of TTSS effectors include HopA11 and HopG1 secreted by Pseudomonas syringae (Bhat and Shahnaz, 2014). The Vir D2/T-DNA nucleoprotein complex from A. tumefaciens is transported directly into the host cell through the type IV pathway and it is the only pathway that is known to translocate both proteins and nucleic acids (Bhat and Shahnaz, 2014). Pathogens secrete molecules that manipulate host cell structure and function when they enter the host plants and these molecules are referred to as effectors (Keller et al., 2016). These effectors are derived from the expression of the avr genes. Effectors are secreted into the host plants from pathogen secretion systems and they could be apoplastic or cytoplasmic, depending on whether they are secreted to the host extracellular space or cytoplasm, respectively (Bhat and Shahnaz, 2014). When effectors enter the host plant cell, they can either act as toxins as elicitors (Bhat and Shahnaz, 2014). They may trip the wire by acting as elicitors if the host plant has a cognate resistance gene that encodes a resistance protein, thus activating a strong hypersensitive reaction that follows the gene-for-gene concept (Flor, 1955 and Dangl, 2006 ).
Mechanisms of effector-triggered susceptibility
Effectors enhance the virulence of the pathogen by suppressing the host defence response and also increasing the availability of nutrients to the pathogen. 
Plant counter attack: Development of effector-triggered immunity
Continuing the arms race, the plants never surrender to the attempted devastating effect of the pathogens. Some successful and well-adapted plants have evolved another set of receptors known as intracellular resistance proteins encoded by the R genes to recognize pathogen effectors ( Flor, 1955) . ETI is a stronger form of immunity compared to PTI. ETI may be accompanied by the induction of a hypersensitive response (HR), which is a form of programmed cell death and this is a defence response effective against biotrophic phytopathogens (HammondKosack and Jones, 1996). The HR effectively prevents the biotrophic pathogen to access healthy tissues which it utilizes as a nutritional source and also prevents the further spread of the pathogen (Greenberg, and Yao, 2004). HR also triggers a wide variety of defence responses, which include systemic acquired resistance (SAR), which serves as a warning throughout the plant of the invasion by the pathogen and this is also accompanied by the accumulation of some signaling molecules such as salicylic acid and ethylene (Fu and Dong, 2013).
The gene-for-gene concept
Genetic analysis of the interactions between flax (Linum usitatissimum) and flax rust (Melampsora lini) led Herod H Flor to the formulation of a gene-for-gene concept (Flor, 1955) . He found that the resistance of flax to specific flax rust strain could be inherited monogenetically by the next generation. The gene-for-gene concept proposes that the avr gene products are specifically recognized by the cognate resistance gene product of the host plant to activate a strong defence response known as effector-triggered immunity, thereby making the host plant resistant to a non-adapted pathogen (Nobuta and Meyers, 2005 
CONCLUSION
The "arms race" between plants and phytopathogens is an ongoing process that has been in existence over evolutionary periods. The plants seem to be winning in some plant-pathosystems, while in others, the pathogens are winning. Research efforts in the field of phytopathology, such as screening for resistance gene and disease tolerant plants, should therefore, be geared towards assisting the susceptible plants to overcome the deleterious effects of phytopathogens in order to ensure food security. 
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